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Summary

The Academy of Hodel Aeronautics, Inc. ("Academy"), submits
this Supplement to Comments filed by the Academy in the above
captioned proceeding on March 10, 1993. In this Supplement, the
Academy provides to the Commission specific, empirical data
demonstrating that the Commission's proposal to allocate 200
narrowband channels in the 72-76 MHz band for low power mobile use
in the General category Pool will cause substantial harmful
electrical interference to operation of model aircraft and model
surface craft devices using 72 and 75 MHz frequencies allocated in
the Radio Control ("R/C") Radio Service exclusively for this
purpose pursuant to Part 95, SUbparts C and E of the Commission's
Rules.

The Academy's primary concern is with the new section
88.907 (d) • Section 88.907 (d) proposes splitting of 72-76 MHz
channels to establish 200 72-76 MHz frequencies for low power
mobile use in the General category Pool. As such, instead of being
10 kHz away from the R/C frequencies, as in Part 90, many of these
new land mobile frequencies created by the proposed section
88.907(d) would only be 2.5
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Before the
~.DBRAL OOKKUHICATIOBS COKKISSIOB

Washington, D.C. 20554

In the matter of

.eplac..ent of Part 90 by Part 88 to

.evi.e the Private Land Mobile Radio
Service. and Modify the Policies
Governinq Them

To: The Commission

)
)
)
)
)
)

PR Docket Bo. 92-235

SUPPLBKBJl1T TO
COJOIIJftS O~ DB ACADIMY O~ MODIL UR01WlTICS

The Academy of Model Aeronautics, Inc. (IIAcademy II ), by its

attorneys and pursuant to Section 1.415 of the Commission's RUles,

hereby submits this Supplement to Comments ("Comments") filed by

the Academy in the above-captioned proceeding on March 10, 1993.

In its Comments, the Academy demonstrated that the Commission's

proposals for the 72-76 MHz frequency band will have a disastrous

effect on an industry with annual sales in excess of $1 billion as

well as on an estimated one million Radio Control model

enthusiasts. In this Supplement, the Academy provides to the

Commission specific, empirical data demonstrating that the

Commission's proposal to allocate 200 narrowband channels in the

72-76 MHz band for low power mobile use in the General category

Pool will cause substantial harmful electrical interference to

operation of model aircraft and model surface craft devices using

72 and 75 MHz frequencies allocated in the Radio Control ("R/C")

Radio Service exclusively for this purpose pursuant to Part 95,

Subparts C and E of the Commission's Rules.



Introduotion

1. In its Comments, the Academy set forth in detail its

interest in the above-captioned proceeding and the vital importance

of reliable, interference-free operation on RIC frequencies for

remote control of models. There are currently three groups of RIC

frequencies allocated pursuant to Part 95 of the Commission's

Rules: 6 frequencies at 27 MHz in between citizens Band

frequencies that may be used to control any type of model; 1 50

frequencies at 72 MHz that may only be used for the control of

model aircraft and rockets; and 30 frequencies at 75 MHz that may

only be used to control model surface craft, such as boats and 4-

wheel vehicles. Comments, p.6-7. At present, section 90.257

governs land mobile operations in the 72-76 MHz band. section

90.257 (a) (1) sets forth frequencies used for fixed operations. 2

Section 90.257(b) (1) makes the same frequencies available for low

power mobile use. Section 90.257 (c) cross-references the existence

of the RIC channels and their use for remote control of models.

All 72-76 MHz channels now allocated pursuant to section 90.257 are

separated by 10 kHz from RIC channels.

2. In its Comments, the Academy pointed out that proposed

fixed operations at 72-76 MHz (new Section 88.1189) and proposed

radio call box operations at 72-76 MHz (new section 88.1263) are

1As noted in the Comments, operation of model aircraft in the
27 MHz band is not recommended by the Academy because of potential
interference from adjacent Citizens Band operations.

2Pursuant to Section 90.241(a), these frequencies can also be
used for radio call box operations in the Local Government Radio
Service.
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not a concern to the Academy because those frequencies are the same

as in existing section 90.257(a) (1) -- i.e., 10 kHz separated from

RIc frequencies. COmments at 8-9. The RIC community has

successfully coexisted with these fixed stations by using

appropriate operating procedures and narrowband RIC equipment. IsL..

at 9.

3. The problem, however, lies in new section 88.907(d),

which proposes splitting of 72-76 MHz channels to establish 200 72-

76 MHz frequencies for low power mobile use in the General Category

Pool. Instead of being 10 kHz away from the RIC frequencies, many

of these new land mobile frequencies would only be 2.5 kHz removed

from the RIC frequencies. 3 The Academy demonstrated that these new

land mobile frequencies will pose a serious interference threat to

remote control of models on 72-76 MHz RIC channels allocated

pursuant to Part 95 of the Commission's Rules. 4 IsL.. at 9-10, 15-

17. The Academy observed that the proposed narrowband 72-76 MHz

low power mobile frequencies can be used for Public Safety, Non-

3Specifically, twenty of the 72 MHz RIC channels would be
bracketed on both sides by land mobile channels separated by only
2.5 kHz. Six 72 MHz and five 75 MHz RIC channels would be
bracketed on the positive side by land mobile channels separated by
2.5 kHz. Five 72 MHz and five 75 MHz RIC channels would be
bracketed on the negative side by land mobile channels separated by
2.5 kHz. In sum, 31 of the 50 72 MHz RIC channels (62%) and 10 of
the 30 75 MHz RIC channels (33.33%) would be bracketed on one or
both sides by a land mobile channel separated by only 2.5 kHz.

4The Academy observed that this interference was particularly
likely in view of the fact that the proposed frequency stability
for low power mobile operation at 72-76 MHz is 50 parts per million
pursuant to proposed Section 88.425(a), Table C-2. This frequency
stability limit permits the signal to actually take up 3.6 kHz -
enough to be exactly on the RIC frequency only 2.5 kHz away. Id.
at 9.
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Commercial and Specialized Mobile Radio (i.e., commercial, for

profit service) use and can provide either data or voice

communications. ~ at 10. As such, land mobile use of the

proposed narrowband 72-76 MHz channels near urban flying sites and

public recreational areas is not only permitted, but is also

likely. ~ The Academy demonstrated conclusively that the

resulting interference will make loss of control of a model craft

a highly likely occurrence ultimately causing extensive damage to

the industry and creating a severe threat to pUblic safety. Id. at

10-15.

4 • Based on these facts, in its Comments, the Academy

requested that the Commission revise its proposed Part 88 to: (1)

include in the new Part 88 a cross-reference to RIC operations

under Part 95 similar to that currently embodied in section

90.257(c): and (2) exempt the channels used in the RIC service from

the proposed land mobile channel-splitting scheme by maintaining 10

kHz separation from land mobile frequencies as currently set forth

in the Commission's Rules. It must be emphasized that even if the

Commission adopts the Academy's recommendation, proposed section

88.907(d) will still permit low power, General Category Pool land

mobile operation on 659 frequencies. As currently proposed,

section 88.907(d) authorizes 779 low power land mobile frequencies

[8 25-50 MHz channels; 200 72-76 MHz channels: 28 150-174 MHz

channels; 5 220-221 MHz channels: and 538 450-470 MHz channels].

Therefore, in order to satisfy the Academy's interference concerns

by maintaining 10 kHz separation from existing RiC channels, the
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commission would only need to delete 120 72 and 75 MHz channels

from section 88.907(d) [72.0125 through 72.6075 MHz and 75.4325

through 75.6075 MHz]. The Commission could still proceed with

allocation of 80 of the 72-76 MHz narrowband channels presently

proposed [74.6025 through 75.3975 MHz], as well as the 8 25-50 MHz

channels, the 28 150-174 MHz channels, the 5 220-221 MHz channels

and the 538 450-470 MHz channels. In other words, the Commission

could still proceed with allocation of 659 frequencies constituting

84.59 % of the number of frequencies originally proposed for low

power land mobile use.

Th. T.chnical R.port

5. Pursuant to the commission's invitation and

authorization, the Academy conducted extensive testing to provide

empirical data as to whether land mobile operation on 72-76 MHz

frequencies less than 10 kHz away from Ric channels will result in

harmful electrical interference to RIC frequencies used for remote

control of models. 5 As demonstrated herein, the Academy's tests

demonstrated conclusively that the land mobile operations as

proposed in Section 88.907(d) will cause substantial harmful

electrical interference to RIC operations pursuant to Part 95 of

the Commission's Rules. Specifically, attached hereto as Exhibit

1 is a Technical Report by the Academy entitled, "Experimental

Evaluation of 72 MHz Land Mobile Operation on Radio Control Model

Aircraft." The Technical Report was prepared by Messrs. William

5The Commission invited and authorized the Academy to conduct
this testing during a March 11, 1993, meeting requested by Mr.
Ralph Haller, Chief of the Commission's Private Radio Bureau.
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Hershberger, George steiner and H. Warren Plohr. The Technical

Report documents the results of extensive testing conducted on

behalf of the Academy from April 19 through April 22, 1993, at the

Academy's National Model Airport at Muncie, Indiana. The Technical

Report provides conclusive empirical data confirming that low power

mobile operation on frequencies separated by less than 10 kHz from

RIC channels allocated pursuant to Part 95 of the Commission's

Rules will cause significant harmful interference to remote

operation of models on RIC 72 and 75 MHz channels. 6

6. The authors of the Technical Report are longstanding

members of the Academy with extensive education and experience in

radio communications, partiCUlarly regarding use of radio

communications in the remote control of models. The following is

a brief summary of each of the author's qualifications:

willi.. Bershberqer has been a member of the Academy for many
years and is a member of the Academy's Frequency Committee.
Mr. Hershberger is a graduate of the Valparaiso Technical
Institute, Radio Broadcast and Electronic Engineering. Mr.
Hershberger's career spanned many years of government service,
including: technical officer for the Voice of America's
African, Middle East and European super high powered long
wave, medium wave and short wave radio broadcast stations; and
member of the War Department staff responsible for certain
technical engineering activities inVOlving the Manhattan
Project, radar research and electronic navigational devices.
Mr. Hershberger has received numerous awards including:
Meritorious Honor awarded by the United states Information
Agency for unusual resourcefulness in the technical operation
of Voice of America radio stations; Letter of Commendation
from General Groves and a War Department citation for
excellence in technical activities; and the McEntee Memorial
Medal for excellence in advancement of radio control design.
Mr. Hershberger is a member of the Institute of Electrical and

6Although the testing conducted by the Academy involved 72 MHz
frequencies, the results are equally applicable to RIC operations
at 75 MHz.
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Electronic Engineers ("IEEE"). He also holds a radiotelephone
license (PG-4-6171), was granted amateur radio license W8RAY
in 1937, and currently holds an advanced amateur license,
K4DUL.

George steiner has been a member of the Academy for 9 years
and is a member of the Academy's Frequency Committee. Mr.
steiner was employed by the Pacific Gas and Electric Company
for 34 years prior to his retirement in 1982. In that
capacity, Mr. steiner gained extensive knowledge in the
installation of microwave systems, telephone communication
dial design and installation, power control supervisories,
powerline carriers, computer control for sub-stations and, in
the last 10 years prior to retirement, construction of two-way
mobile communications systems that involved over 1,000 radios.
Mr. steiner is a member of the IEEE and has held an FCC
General Radiotelephone license for over 35 years (PG-12
24152). Since retirement, Mr. steiner has established GSP
Products, an electronic manufacturing business specializing in
alarm systems for power line carrier control and the design
and repair of radio control systems, inclUding a unique
procedure to evaluate radio controlled systems in a lab
environment for FCC requirements.

H. Warren Plohr has been a member of the Academy since 1936
and a member of the Academy's Frequency Committee for 10
years. Mr. Plohr graduated with a B.S. degree in Engineering
from the Carnegie Institute of Technology and an M.S. degree
in Engineering from the Case Institute of Technology. Mr.
Plohr's career spanned 32 years at NACA, NASA, and as a
Research Scientist at the Lewis Research Center in Cleveland,
Ohio. Mr. Plohr retired as a member of the Lewis Senior
Research Staff. Mr. Plohr has also been a 40 year member of
the Amateur Radio Service, holding Amateur Extra Class
license, W8IAH.

7. The tests described in the Technical Report analyzed

interference signal levels generated by 72 MHz low power land

mobile transmissions as measured aboard a radio control model

aircraft. A one watt mobile transmitter was operated at distances

of 1 to 2.5 miles from the model airport and the land mobile

frequencies were offset from the RIC frequency by 2.5, 5 and 7.5

kHz. A radio control model aircraft was outfitted with

instrumentation that monitored and recorded the interference

7





Supplement:

• Interference was encountered at each mobile transmitter
location. Specifically, varying degrees of interference
were measured whether the mobile transmitter was 1, 1.5
or 2.5 miles from the flight line. 9

• The most harmful interference was recorded





channel-splitting scheme by maintaining the 10 kHz separation from

land mobile frequencies as currently embodied in the Commission's

Rules.

Respectfully sUbmitted,

'l'HB ACADBMY 01' MODBL
AERONAU'l'ICS, INC.

By: Rita4s.?i~
James S. Finerfrock
Paul G. Madison

Its Attorneys

Becker & Madison, Chartered
1915 Eye street, Northwest
Eighth Floor
Washington, DC 20006
(202) 833-4422

Date: May 28, 1993
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Experimental Evaluation of 72 MR. Land Mobile Operation
on Radio Control Model Airgraft

by; William Hershberger, George Steiner, , Warren Plohr

SUMMARY

Interferenoe signal levels from 72 MHz Land Mobile transmissions were
monitored from a radio oontrol model airoraft. A one watt mobile
transmitter was operated at distanoes of 1 to 21 miles from the model
airport. The mobile frequenoies were offset from the radio oontrol
frequenoy by 21, 5, and 71 KHz. Thirty one test flights were made.
Some level of· radio oontrol interferenoe
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flight path, while a Land Mobile transmitter was operated miles away
from the airport. The airborne instrumentation monitored and recorded
the interference encountered.

EQUIPMDT DESCRIPTIO. UD PROCEDURE

Activity prior to actual flight tests included equipment fabrication,
preliminary testing and calibration.

Land Mobile transmdtter: The mobile transmitter was fabricated from a
radio control transmitter because of availability and convenience.
Conventional RiC modulation was used. For the purpose of these tests,
it simulates a commercial Land Mobile transmitter. The Ric transmitter
was modified to have a BBC antenna output terminal to feed a 1/4 wave
whip antenna. Two pi u9-in RF modul es operating on RiC channel 42,
72.63 MHz, were used. Both were modified to be able to change the RF
output frequency by 7i KHz. The RF module used for offset mobile
frequencies on the hi9h side of the RiC channel had a power output
into 50 ohms of +20 dBm, 100 mw, and down-modulated FSK deviation of
2.6 KHz. The other module was used for the low side signal had an
output of +27 dBm, 500 mN, and up-modulated FSK deviation of 2.6 KHz.

A dia9ram of the mobile transmitting station is shown in figure 1. The
output of the transmitter was fed to a KAY 432D 100 dB step
attenuator, then to a 10 dB 9ain linear amplifier feeding the antenna
through a SWR indicator. The attenuator was used to control the RF
output to a one watt level. The level was measured by a calibrated IFR
Spectrum Analyzer. The calibration was traceable to a secondary
standard, a calibrated Millivac Instruments Model MV-828A, sin 7253,
RF Power Meter. The frequency was measured by an Optoelectronics 8007S
portabl e frequency counter that was cal ibrated against WWV. The 1/4
wave whip antenna was mounted on the roof of a sub-compact automobile.
It was tuned to 72 MHz by adjusting antenna length, and monitoring the
SWR measurement. An operator controlled the transmitter at the remote
site. An RF field strength meter and a frequency scanner was also used
at the site to grossly confirm the transmitted signal. The operator
maintained two way communication with the flying site using a hand
held VHF radio.

Ric model aircraft: A phot09raph of the aircraft that was used in
these tests is shown in fi9ure 2 . It is a typical four control RIC
model with a wingspan of five feet, a gross weight of nine pounds, and
powered by a 1/3 HP internal combustion engine. The RIC command
signals were provided by a system operatin9 on 53.1 MHz, in the six
meter ARS band. The receiver-under-test and the airborne
instrumentation comprised the payload of about 3/4 pounds. A
photograph of the externally mounted payload is shown in figure 3.

Ric equipaent-under-teat: Three sets of RIc equipment were used for
this experimental evaluation of susceptibi 1i ty to interference. The
sets used top-of-the-line dual conversion receivers. The transmitters
are FCC Type Accepted. The receivers have been Certified. Both are
1i/!Jted as meeting or exceeding the AMA Radio Guidel ines for narrow
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band RIc equipment. Listed, means that a prototype receiver and
transmitter were tested by a certified independent laboratory, to meet
the Guidelines of reference 2. The specific hardware tested was taken
from Ric service where it had been successfully used for sport flying.

Thet.hree RIc sets were of different maINfacture. Two used frequency
shi ft keying {FSK} carrier modul ation, often call ed FM in the model
world, and one, 100\ down-modulated {carrier off} amplitude modulation
{AM}. The control information was coded a8 pulse position modulation
(PPM), providing time shared information to each servo. The timing
between 300 ~seo modulation pulses provides the servo position
information. The position of pulses in a frame of information, and the
timing between pulses, provides the control position information to as
many a8 seven servos. The decoder in the reoeiver olooks the pulses to
send 1 to 2.ms position information pulses to eaoh servo. Typically, a
servo reoeives position information every 20 ms.

The three RIc transmitters were operated on channel 42, 72.63 MHz,
. within the .1- 4 KHz FCC speoified information band width. The RF
power outputs ranged from 200 to 500 mH. See reference 3 for a more
detailed description of RIc systems.

Instrumentation: The decoded servo output signals from the reoeiver
under-test were fed to two on-board reoorders and a telemeter
transmitter.

One of the on-board recorders monitored servo position jitter due to
interference. The servo jitter counter (SJC) recorded the number of
times the deooded servo position pulse width deviated from the enooded
pulse. The enooded pulse width was 1.5 ms. A deviation exceeding +1-50
~seo was counted.

The other reoorder oounted the absenoe of servo position information.
The frame rate oounter (rac) registered a count if the servo
information was not refreshed at the encoded frame rate of 20 ms. The
SJC and the rRC oounts were stored in two separate binary sequenced
LED displays. The counters were reset prior to eaoh flight and the
data oount was documented after each flight.

The telemeter system was a modified ACE RIc Ino. Thermio Sniffler,
operating on 49.845 MHz under rcc Part 15 rules. The commercial unit
normally telemeters a modulated tone that represents a ohange in
ambient air pressure. This makes it useful as a variometer in model
sailplanes. The variometer air flow sensor signal was disoonneoted as
a modulation source and the on-board oounter signals were substituted.
Note that . the SJC and the rRC oannot operate simul taneousl y. The
telemetered chirp was an indioation that one or the other counter was
counting. It was not possible to distinguish between the two oounters
from the telemetered signal.

RIc interferenoe flight test prooedure: Five people were needed to run
the tests. One person operated the mobile transmitter at the remote
site. An airplane pilot and a meohanic helper operated the aircraft at
the flying- si te. The transmi tter sending- signal s to the reoei ver-
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under-test required another person to simulate an RIc pilot. A test
oonductor at the flying si te made the fifth. The test oonduotor
coordinated the interfering signal via VHF radio as required by the
test sequence. He reoorded the test sequence, the telemetered data,
and the post flight on-board reoorder data on a pooket voioe reoorder.
The tel emeter record was a simpl e voioe desoription of the test
oonductor's observations as he listened to the telemeter signal. The
magnetic reoord was later transcribed ~o hard oopy.

Most model airoraft are flown for an individual's enjoyment, not in
competition with other pilots. A typical fun flight of a powered model
starts with a take-off from the runway, followed by a climb to
al ti tude where aerobatics are performed. The al ti tude is about 400
feet, and the maximum range f rom the ai rport , about t mi Ie. The
distance the model is flown from the pilot depends on model
visibility, not limitations of radio range. A typical flight is about
eight to ten minutes in duration, followed by a runway landing.

The flight pattern used for the interference testing was an
abbreviated version of a typical fun flight. After take-off, the model
climbed to an altitude of 400 feet, where it was flown toward the
mobile station. The mobile transmitter was turned on as the model came
overhead on the outbound path. Data recording began at that time. The
model was flown to the i mile point, where a 180 degree turn was made
to fly the model back to the airport. The 1 mile distance was
estimated by the pilot. Earlier flights were made, using a ground
spotter at the t mile point to calibrate the pilot's judqment of
distance. When the model was overhead on the return path, the mobile
transmitter was turned off. The model then descended to a landing and
the airborne counters were reoorded and reset for the next flight. The
flight duration was typioally two minutes in duration.

USUL!'8 UD DI8CU88IOR

Data taken on the flight line of the model airport is listed in tables
1A and lB. A total of fifty valid data entries were made, and are
listed as Test Mo. 1 through 17, and 19 through 51, in table 1A. Table
lB documents telemetered data. Activities away from the flight line,
such as equipment preparation and calibration, are documented in the
text.

The fifty-one tests are olassified as follows:
31 - RIc interference test flights

6 - RIc calibration flights
4 - Telemeter system tests
9 - Signal strength, and other tests
1 - invalid due to procedural error

8i9l1&1 strength tests: Tests Mo. 20, 21, 22, and 50 measured the
ground level signal strength of the 1 W mobile transmitter at
distances of 3/4 to 21 miles from the flight line. Measurements ranged
from -65 to -90 dBm. When the transmitter power was decreased to 100
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mN (Test No. 51), the signal strength decreased to -100 dBm at It
miles.

other teata: Teats No.6, 7, and 8, were interference teata with a
type A receiver at ground 1evel, operating on a nonmetal 1ic tabl e.
Theae testa determined that airborne testing should be made with the
mobile transmitter located 3/4 or more milea from the flight line.
Test No. 5 confirmed that the Land Mobile transmitter had a 1 W
output.

Tele.eter ayatem teata: Test flights No. 1 through 4 confirmed that
the airborne 10 roN telemeter transmitter, operating on 49.845 MHz, did
not interfere with the c011l1land control RIc system operating on 53.1
MHz, or the 72 MHz receiver-under-teat and it's associated
instrumentation. The frame rate count recorded on test No. 1 was
believed to be caused by a random airborne antenna null. calibration
flights, tests No.9, 10, 11, 23, 28, and 37, and subsequent
undocumented test flights, also confirmed the compatibility of the
telemeter system.

Ric oalibration flighta: RIc oalibration flights, tests No.9, 10, 11,
23, and 37, were made to confirm that the system operated wi thout
recording interference, when no interfering signal was present.

RiC interference te.t flights: The remaining 31 tests listed in table
lA, and 31 of the 35 tests listed in table lB, dooument the
interference test flights. Appendix A describes the methodology for
eval uating the interference potential from the recorded and
telemetered flight data. Using the described criteria, each of the 31
interference test flights were evaluated for the level of interference
encountered by the receiver-under-test. Table 2, column 6, tabulates
this evaluation for the 31 test flights.

The interference evaluation ranged from none to severe, with minor and
moderate as intermediate assessments. Interference considered as minor
will cause the aircraft's control surfaces to wiggle, but will not
resul t in an unwanted aircraft maneuver. lIoderate interference will
result in a small, but easily recognized, unwanted airoraft maneuver.
The small disturbance wi 11 not resul t in aircraft damage unl ess the
pilot panios. If an aircraft encounters severe interference, the
probability is that the out-of-control model will either break up in
flight or impact the ground.

Table 3 displays the same data tabulated in Table 2, but it is
sequentially sorted on column 6 and 1, to better display the results
for this discussion. Ten flights had no interference, ten encountered
severe interference, six were minor, and five were evaluated as
moderate. Half of the test flights encountered significant
interference. The level produced would disturb an aircraft's flight
path. One third of the flights experienced a level of interference
that would have resulted in an out-of-control aircraft. These flights
were made with the mobile transmitter located 1 to 21 miles from the
flight line. Table 3 shows that all levels of interference were
encountered at each mobile transmitter location.
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Table 4 is a different sorting of the flight data and shows that more
flights encountered severe interference with the mobile transmitter II
miles from the flight line. However, note that fewer oomparable test
flights were made with the mobile transmitter only 1 mile away, where
the most severe interferenoe would be.. expeoted. Note that with the
mobile transmitter at 2i miles, operating at a frequency offset of 5
KHz, six flights enoountered minimal interference.

The fewer number of flights made with the mobile transmitter located
at 1 mile, suggests disoounting the data from those tests in the next
comparison. Table 5 shows that all three Ric test receivers
enoountered similar levels of interference if the struck out data is
ignored. This result is not unexpected since all three receivers have
similar intermediate frequency amplifier circuitry. Furthermore, this

. trend implies that other RiC receivers on the market could have a
similar response to Land Mobile interference.

Table 6 shows how the degree of interference varied with interfering
frequency offset from the R/C frequency. The most severe interference
occurred when the interferer was operated only 2i KHz away from the
Ric Channel. No interferenoe was observed with a 71 KHz offset.
However, the small number of test flights with a 71 KHz offset
interferer does not justify a conolusion that no interference could be
expected under all flying conditions. The degree of interference
encountered at an offset of 5 KHz was between the other offsets
tested. Note, in partioul ar, that all flights with a -5 KHz offset
enoountered no interferenoe at all.

Table 6 also shows that the most severe interference was observed when
the interferer was on the high frequenoy (+t) side of the R/C Channel.
The most severe interferenoe was enoountered at +2i KHz while



A telemetered indioation of interferenoe, a bit in table 1B, is heard
as a cbirp on the reoeived audio. When a chirp is heard, the airborne
oounters are.reoordin; bita. The ground observer, watohin; the flight
and listening to the cbirps, made a voice reoorded description of the
scene. Table 1B is a brief transoription of those observations. It
provides an informative overview of the way RIc aircraft interact with
ground based interferenoe.

The severe interference encountered in
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